Transgenic TGR(mREN2)27 rats as a model for disturbed circadian organization at the level of the brain, the heart, and the kidneys.
In transgenic hypertensive TGR(mREN2)27 rats (TGR) harboring the murine Ren-2 gene an inverse 24h blood pressure (BP) profile was described in relation to a normal pattern in heart rate (HR) and motility (MA), normotensive Sprague-Dawley rats (SDR) were used as controls. Transgenic rats as an animal model of human secondary hypertension (non-dipper) was studied in detail at different levels: (1) Radiotelemetry was applied to document gross circadian rhythms/rhythm disturbances in cardiovascular functions, MA and body temperature under normal LD conditions, under DD and after a light pulse. (2) Signal transduction of the overexpressed renin-angiotensin in TGR was studied by determation of AT1-receptors in kidney glomeruli together with kidney functions. (3) Expression of key processes involved in increased sympathetic regulation in TGR, mRNAs, the tyrosine-hydroxylase (TH) and norepinephrine (NE) reuptake1-carrier were determined. (4) In the SCN mRNA of c-fos and c-jun were determined under LD and after light pulse. (5) In primary cultures of pinealocytes the effects of adrenergic agonists and antagonists were evaluated on second messenger (cAMP, cGMP) accumulation and melatonin release. The results of these studies clearly demonstrate that the additional mouse renin genin in TGR greatly affected not only the renin-angiotensin-system and led--as expected--to an increased BP in this rat but also disturbed circadian rhythms from the BP pattern down to the level of hormones, processes of signal transduction, and expression of transcription factors and clock genes. In conclusion, the expression of a single additional gene is able to disturb the circadian system of an animal in a highly complex way. These findings are importance for chronobiologic as well as pharmacologic research.